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foronto, Ontario, 
¥ebruary 19th, 1923. 
Hydro-Llestrie Inquiry Commission, 


We De Gregory, Eaqes Chairman, 
PORON®? 0, Ontario. 


Mr, Chairmen pnd Gant wen y= 


ae 


i In accordance with the letter to your Commission 
under date of + Seren at. al confirmation of the general in- 
structions under date ef CO Ee 1922, a study has been made of the 
engineering sconontlos of the St. lawrence System of electrical distritmtion 
operated by the Hydro=illectrie Power Commiasion of Ontario. ‘The work haa heen 
done under the direct personal supervision of Mr. Frederick B. Brown, Me Sa, 
M.E.1.C., a partner in the fim of Valter J, Francis & Company, in accordance 
with your tastmuot ions. | 

The subject has been discussed with Mr. Commissioner i. 4. Soss in detail, 
and, generally, with Ur. Bower, the Yecretary of your Commission, and constant 
oommnicution has boon maintained with the officials of the Hydro-Zlectric 
Power Commission of Ontario. 

The reports lot Messrs. Price, “aterhouse & Co. have been used as the 
basis of the finatiotal figures given herein, and reference has been made to 
the records of the lydsentilectrie Power Commission of Ontario where it waa 
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It is understood that it is not within the acope of the inetructions to 
examine into any of the legal aspects of the System nor discuss any of the 
Agts of the Legislature relating to it. 

The necessary technical data has required considerable preparation, as 
mach of it is only available in the operating records of the Hydro-Mestric 
Power Commission of Ontario. ‘the printed reports contain a part, but these 
have had to be supplemented by interviews with various officials, and by 
searching the voluminous records both at the head office in foronte and 
elsewhere. | 

The gonoral plan under which the report of the siudies is presented may 
ve outlined as follows: ( () P Y 

(1) A short review of the history ond evolution of the System. 

(2) A brief physical description of the dystem. 

(S$) A brieg discussion regarding the characteristies of the local market. 

{4} A G@iseussion of progressive capital costs. | 

(6) Statistics regarding progressive revorwes for various classes of 

service, with discuasion thereon, 

(6) Statistics regarding progressive operating costs and fixed charges, 

with discussion thereon. 

(7) Statieties showing progressive and aecamlated deficits or surpluses, 

with discussion thergon. : 

(8) Analysie of progressive opersting records and of unit revenmes per 

Kilowatt~hour and per horse~power per eure an4. ef unit costs 
per Kilowatt~hour and per horse~power per annum, 
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(9) A brief diecussion of the various important points souserning 
the thyatars. 


The report included herewith as peree 4 to 54% inslasive refers in 
detail to that portion of the activities of the Hydro-Zlectri«a Power Com- 
mission known as the St. Lewrence System. coferencer are mode te the 
possible inter-connection of this Jystem with ether aystene. 

“Throaghout the report Glagrams have been included in the ower of the 
text, while the man ineinded as a frontispiece shows the Syatem g¢onerally 
and ite cecrraphieoal relation to #1) the other systema cpersted by the Hydro- 
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The 6t. Lawrence Syatem as at present constituted is the result of the 
general development of electrical service on the partnership basis amongst a 
number of municipalities, commencing about 1910 and extended from time to time. 
In the course of the development of the System a number of amall public and 


private power plants have "4 time und discarded, until, at the 
present time, the sole 164 Op. is purchased power generated at Cedars 
Rapids, “uebes. 

In December, 1910, u meeting was held in Brockville at which various suni- 
Gipalities from Napanee to Uorrislarg were represented. The result of this 
meeting was to request estimates from the Mydvo-Slectric Power Commiasion of 
Ontario for the mpply of power te the district. These estimates were prepared 
by the Hydro-tlectrica Power Commission, and it 1s stated by the engineers that 
the figures were based on an optional contract for the supply of power from 
Waddington, New York. ‘owards the end of 1911 these estimates were supplied to 
Brockville. About this nv Kingston was sleo negotiating with the Hydre~ 
Blestrice Power Comalssion for a power supply from “addington, Sew York, but 
Kingston was eventually sapplied from the Central Untario System. arly in 
1912 the municipalities of Prescott and Brockville arranged to take porer from 
the Hydro-Zlectric Power Comission based on estimates of 300 horse~power for 
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Presoott ot $24.54 per hores-power per anmm st 13,290 volts, and for Srock~ 
ville 1,009 horse~power at 324.04. ‘These two mimicipalitios formed the 
nucleus of the present St. Lawrence System. 

4t Wovember ist, 1913, 45 miloe of tranesinston lines from Morrisbarg to 
Frescott end to Yinchester were either in operation or under contract, end @ 
distrivating station had been built at Brockville having a capacity of about 

460 B.Vsde, amd transforming from 26,000 volte to 2,590 volta. At this t ime 
the proposed aonireuvt with Waddington, New Yorr, nd not been gousummated, bat 
& supply of power hed been arrunged for Z?rom the Rapida Fower Company, (Hew York 
and Onturlo Power Company! at Morrisburg, at 26,400 volta, o~phase, 60-cyales. 
During 1915 assistance wad givfa) f-Aho\faptas Power leupany in connection with 
their step-up trenefomer avation, Presgott re-modelied its mxiliary steam 
plent, ond the municipslities of Chesterville and Winchester oarried by~laws 
for supply of power, the estimated conditions at Chesterville being 60 horae~ 
power at 655, ond for Winghester 100 horse-power at an estimated cost ef 934 
per horse-power per annum. 

Daring 1914 the threo mimicipalities of freseott, VTinchester and Chester~ 
ville were supplied with power, the two former by moans of 26,%90-volt trans- 
mission lines, and Chesterville at 4,009 veltes over a sevememile line from 
Winchester distributing station. 

Brockville comsenced reaeiving power in Jpril 1916 at 26,490 volts, and the 
village of Williamaturg also received power two or three weeks befors Brock 
ville. In the some month the power supply for the System was transferred from 
the Horristarg plant of the New York and Ontario ower Company to the hydro- 
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electric plant of the M. ¥. Beach Company at Irequoia. ‘The roaords show that 
this plant had thereafter a load factor of about 99 per cent. 

In 1916 the demands for power on the St. Lowrense System hod increased to 
about 1,000 horse-power which wos in excess of the cxpacity of the generating 
station at Iroquois. At this time the municipal steam auxiliary station at 
Brockville was being operated in parallel with the Lroquois generating station, 

end during the balange of the year 1916, and throughont 1917, power mes sap- 
plied by the Beach Company at Iroquois and the manicipsl auxiliary station at 
Brookville, Daring 1918 tho seme operating arrangemont was contimed and was 
stated to be gutisfactory except that shortage of power mas evident. The 
operation and maintonanso(oz £0) sf? 1 rence Syatem up to this time had been 
dirested from the operating centre of the Central Ontario System at Belleville. 

The growth of the load on the St. iawrence System oxused the Hyiro-Pleetric 
Power Commission to seek other scarces of power supply, and on May Ist, 1919, 
the power supply was changed over to the Cedars Sapiis Tranemiscion Company, 
the power being taken from the Company’s 110,900-volt tranemigsion line near 
Cornwall. It is umlerstood that the arrangement under which the power is teicen 
provides for « maximus supply of 19,009 horse-power toe be sapplied at 110,000 
volte, S-phase, 60-ayoles. The transformer station near Cornwell reduced the 
voltage from 119,009 to 26,490 volte through three 1,250 KeVe.t., single-phase 
transformers. Arrangements were mde in 1919 te supply the plant of the 
Toronto Zaper Company at Cornwell at $00 volts. ‘This plant was later taken 
over by the Uoward Smith Paper Mills, Limited, and is now operated by thet 
Company. Daring the year 1919 the power supplyfrom Winchester to Chesterville 
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was altered and a new station built at Chesterville. 

In 1929 the opera ions continued slong similar lines. ‘The year 1921 was 
marked by great expansion, the mmioipalities of Alexandria, Mazville, Apple 
Hill, Martintown ond Lancaster joined the St. Lawrence System, and received r 
supply of power. The Wilifemsburg sapply was also altered im this year, 

4 large consimer, the Cornwall Pulp ond Paper Company, was taken on in 1971, 

| Supplied by a short line from the Cornwell substation. This Company met with 
aiffienities and went into liquidation, and the aeoounts for rower enter A 
coutract with the Commission were not sollected, exeept for a emall initial 
payment. 

In 1922, considerab ext faa ofid ad changes were mde in the System. 
Negotiations with a lerge consumer of power, the Wagene ¥, Phillips Elevtrical 
Company, “lmited, were sonciuded, this Company having moved its works from 
Montreal to Srockville. ‘the transmission lines to Brogkville wero ro«modelled 
ani strengthened, und the veltage of the System was changed to 44,999 volts by 
stamoonnecting the new and larger transformers whieh were inatelled at the 
Cornwall substation. Certain rural lines were also sonstracted from Chester- 
Ville ond Srockvilie in this year, 

At the present time about ten municipalities are being supplied by the 
System as well as a email aumber of individual consumers some of whom require 
large blocks of power. 

In oonnection with the rural lines it may be well to note that the Ontarte 
Goverment has a special Act, known as the Mural Hydro~Mlectric Distribation 
4ot, 1921, whereby it may provide up te oné~half the capital necessary for 
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primary rural lines under certain conditions, ‘Section 4 of the dct reads as 
follows: 


“Where power is supplied to a rural power distriat ander the 
provisions of the Power Commission 4ct and amedimenta thereto thore 
may be paid to the municipality or commission distributing the power 
in gach raral power district under the recommeniation of the Hylro- 
Electric Power Commission of Ontario, and the order of the Lieutenant~ 
Governor in Council, « sam not exceeding fifty per cent. of the capital 
gost of constructing and eresting im the rural power sone, primary 
transmission lines and enbles required for the delivery of power in 
gach rursl power district." 


am COPY 


The St. Lawrence System may be briefly desaribed as that serving the 
district adjacent to the Jt. Lawrence Hiver, comprising portions of the 
Counties of Glengurry, Storment, Candas, Grenville end Leeds. At the present 
time the transmission lines extend from Alexandria on the east to Srookville 
on the west, and northwards from the river front as far as Maxville, Chester~ 
Ville and Winchester. 

The map included as a frontispiece shows the whole of the trengmission 
ayatens of the Hydro-Zlectriea Power Commission of Ontario with the lesation of 
generating stations, hich voltege transformer statics, hich voltage trans 
mission lines and low voltage transformer stations clearly indicst ed, and shows 
the various systems in their relation to ome another. ‘The tinted portion of 


the map indicates the St. lawrense System. 
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The map included as page 19 shows the ot. Lawrense Jystem on a larger 
seale than the frontispiece and also gives the namos of the principal centres 
goneerned, It also shows the Ottowa Systen and the Kideau System which are 
adjasent to the St. lawrence System te the northwards, oud whish ot some time 
may be inter-conneatad with Lt. 

Speaking broadly, the St. Lawrence System sunsists of a large trensform 

- ime station situsted near Cornwell, a system of truusmissica lines ami trone~ 


forming stations serving ten manisipalities, and some rural lines, 


Strictly speaking re OG GD generating atetions which are ased ss 
a regular source of supply for the St. Lawrence System. As the entire power 
sapply is purchased for use on this System the main resolving and transforming 
station near Cormwall may be considered as the point of generation for the St. 
Lawrence System. Until 1922 thie station contained four 1,250 X.T.A., trans- 
formers stepping down the voltage from 110,009 volts to 26,400 volts. Daring 
1922 these transforsera were replaced by four others each of 5,909 KeVode, 
eapacity which are now so connected as to give 44,909 volts on the secondary, 
or low voltage side. ‘he station has been rawodelled where necessary to suit 
the new transformers and is asply large at the present time to serve the needs 
of the district for some time to come. 
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As already indicated im the text, power wus formerly purchased from a 
wamber of mail plants in the distriot, aud from 1916 to 1922 three different 
sources of supply wore used for this purpose. Fyior to 1918, the New York and 
Ontario Power Compuny hed also beon called upon for the supply of power for a 

_ short period. Zhe fullowing tebie shows the waount of power which has been 
purchased since 1915 from various suurees: 


Rable of durchased lower Data 


I SAARI Su A A 


Source of Supply 


for euch 


Waing Vatober Jist. 


Hoxse~pover Purchased 
PAeGad 4 ax Seading Oat 


Bw. Fe. Beach b24 py ad oe ~ i 
Village of Yorrisburg a? BR 19 8 ~ 
Cedars lapids Tranmaission Cs, _ 773... BghBD B99 3,736 
Totals B44 1,046 2,&49 3,096 3,736 
SO eS NACL ENE NLL LR ALLELE DALLES AY A REAGAN CIE SNE NY AONE ANE Mt serine 
Kilowatt<-hours Parchased - ~ 8,476,509 10,793,999 14,662,500 — 


Theee plants ave not the only ones whieh are installed at various places 
in the district, and a table has becn prepared showing the miscellaneona power 
plents in the Jt. Lawrenos System territery. Jome of these ive beam closed 
down due to the former owners becoming partners in the St. Lawrense tiyatem, and 
in some eases these plants sre svallable as emergenay atand~by plants for local 
Use. | 

The manicipalities of Usrdinal, Cacselmon, Cornwall, Gananeqne, Lroquots 
and Hingston Hills, not being partners in the 3t. Lawrence Syatem, are atill 
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supplied from the local sources indicated in the table shown on this page, 
whieh gives the logution, sise and ownership of the various plants in the dis- 
trict. 

fable of Miscellaneous Power Flenta in St. Lewrence System Yerritory 


Kind 
Location of ya ge River Owner and emarics 
Alexandria Steam 180 ~ Wuniaipal (Closed) 
Brockville Steam 1,100 ~ Munisipal (Closed) 
Cardinal Steare 40) ~ Canada Starch Co. (Surpiies 


€, 8. Go.- and Cardinal 
Bheotrie Light Sompany }. 


Casselman Water South Nation J. N. on fies (6 or 7 months’ 
pover 
Cornwall Water Stormont Hlectrie Light & 
#6 sexe Power Company. 
Mille eoshes Water St. Lawrence Fower Company, 
(near Cornwall} (supplies several preg 
Gananoque Water 200 (aveciteaeanens Gananoque Eleotrie Light and 


Water Sapply Company. 
Gananoque Steam 200 (0.0. )Gananogae Gananoque Electric Licht and 


Vater Supply Company. 


Lroquois Water 200 Ste le Samal Manieipal. (Ho excess 
System capacity) 

Iroquois Water 500 St. le Canal M. FF. Beach. (Future oapacity 
Syatem gaid to be 2,500 H.P., 


supplies several places). 
Kingston Water 600 Cataraqut Gananoque Bleatric Light and 


Willis Creek Water Sapply > 
(Sapplies Gananoque } 
Morrisburg Water 300 Ste be Canal #1 Municipal 
System 
Morrisburg Water 1,200 Ste be Canal 
Syatem #2 Maniainal 
Pressott Steun #25 ~ Municipal. (imergeney stand-by } 


Hote: The voltases for oll af these plants are 2,200, 2,300 or 


2,400 at G0-syelas, exeopt in the case of the Gananoque plants at 
Genenoque which are equipped with direst carrent generators at 


low voltage. 
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Omitting the steam plents at Alexandria, Brosvkville, Cardinal md Preseott, 
and the dircat-carrent plants at Gananoque, the above table shows that there is 
an amount ef approximately 6,500 horse-power available im developed hydro- 
electric plants in the district supplied by the St. Lawrence System, with o 
future ¢apisity of aboat 9,900 zorse-power if the Beach plant at iroquois were 
developed tc the fill extent said to be poasibie. It is interesting te note 

that in 1927 and 1918 these plants supplied about 2,590 customers. 

The St. Lawrence Pewer Company, which is stated to be a subsidiary of the 
Cedars tapids Tranemiasion Company, hae substations et: Commwall, 1,260 horse~- 
‘powers Mille Soshes, 900 horae~-powers Koulinette, 19 horse-power; Sales, 70 
horse-power; Olexinson’s Gora he) ho ho¥ae-pover; und aleo guyplies lighting te 
the Government causls to the extent of 400 horsepower. It is understood that 
this total load of approsimately £,600 horse-gower is now supplied from the 
transmission lines of the Cedars iapids Prangiusion Compeny, and that the plant 
at Hille tockes ta dic. 

fhe plant ¢f the B. %. Seach Company at Troqucis now hes a oupacity of 
about 600 horse-porer, but it ie stated by the owner, and by his consalt ing 
engineers that this cen be mule te oupply £000 horsepower by t akira %011 
adventege ef the avallable water cupply trom the canti. it te understoced that 
this Compeny is now in dispute with the Eydro~Elestris Yower Comisation of 
Ontario ix connection vith certain phases of the power supply formerly civen 
by thia Company to the 8¢. Lawrence System, and that « sole axbitrater, Er. 

J. U. Kobertson, N.8.I.c., of Montreal, has recently been appointed te decide 
the questions in diepute. Zhe Beockh Compeny alee operates a rurs]l sarstem 
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extending northwards towurds Chesterville from Lrequois, and the owner has 
stated that he desires to obtain governmental assistance in the constraction 
of his raral systom on the sere basis as thet sllowed fer other rural lines 
coustracted by the Hydro-lllestrice Power Commission. This matter will be 
referred to later under the discussion of the local market conditions. 
It i9 understood that the larger plant in Morristarg is idle at present, 
and that the Kingston Mills plont supplying Canenoque has some spare capacity. 


Up to Oetober Sist, 1922, the 1 ey rover Commission wes operating 
high voltage ine & 4b,900-volt system from Alexandria on | 
the east to Brogkville om the west, with s muber of branches to such points as 
Winehester, Chesterville, and so on. Tho map on page 19 shows the tronamission 
system in detwil. A few loealities are supplied by means of the ugual reral 
dines. The transmission aystem comprises a tote] of shout 144 miles of lines 
Goustructed on wooden poles, and presents no extraordinary features. Consider- 
able extensions to the rarai lines are sovterplated for i923, and in thie oon 


nection the proposuls of the Ly F, Seuoh Gompary should also be considered. 


the transmiselon system feeds the various manlelpalities and Individual 
consumers at low voltage through substations, which are listed in the following 
table, showing thelr voltage and capacity. It will be néed that a namber of 
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these sre of noticeable magnitude. Included in the table for convenience of 
reference is the main Cornwall receiving station from the Cedars lapids Truns- 
mission Company which supplies power for the whole system. 

The table is an follows: 


fable of Craneformer Stations 


—_— 


ReVeie Voltage 


ome ene 


Toont ion Capacity HeVs Le¥, aonwies 

Cornwall 4 at 6,009 110,000 44,900 Replacing 4 at 1,260 K.Ved. 

Sermwall (reserve) | 750 44,990 £8,400 ; 
Alexandria 300 444,050 4,160 

Apple 4411 300 «444,990 4,160 Supplies Mazville 

Cornwall Palp & Paper Co. ¢ 600 

freee mone tc” age) LS 

Martintown i eat 4,149 Supplies Lancaster. 

Wiliiamsharg 50 44,990 £2,400 

Broskvilie 2,800 44,090 2,300 

Binchesater 180 44,9909 4,160 

Chesterville 309 44,000 4,160 

Yreseott 450 44,9009 2,390 


Jgcel Distributing Syebors. 


With the exception of the rural lines already mentioned and sundry indiv- 
idual castomers auch az the Noward Omith Taper Mills, Limited, there are no 
mmie¢ipalities on the Gt. Lawrenee Syetem im which the Lydro~Llectria Power 
Commisgion distributes retail power to the sousumers. The Commission acte as 
@ wholesale distribator emi in all the mnicipslities the electricity is ais~ 
tributed by the municipality iteelf or by local commissions in the mmicipal- 
ities. It is understood that the sceounting for all of the municipalities of 
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the 5t. Lawrence System is done in aacordanes with the standard acscountine 
system of the Hydvo-Slectrio Power Commission, and the deteila for the various 
manioipelities are given in the Anmal jeports. 


The district served wy the St. Luvrence System is both urban aii rural, 
the mik of the load being in the various puniaipalities, most of which are 
qaite wsmli, Brockville when, cape PRof permistion belny the only place 
having more than 3,000 people. Cornwell is not « partner in the Ut. Lawrence 
Syateme 

Municipal Statisties'of the Province of Untario for 1921 eives » tetal 
populotion of about 65,000 for these portions of the Counties of Clengerry, 
Stormont, Dundes, Grenville and Leeds, which are tribatary to the Bt. Lawrence 
System, Dedueting ¢rom thin, 10,009 persons in towns now served by other power 
systems, there reming « tributary population of ebeut 76,000 as at Oetoder 
Slat, 1921. At that date the total ection in the ten mumicipelities served | 
by the System vas shout 18,500 persons, With about 3,990 consumers. As the 
larger contres are already supplied, the creater part of the remainder of the 
tribatary population can only be supplied by a fairly extensive eystem of 
rural lines. Sxeluding the Howard Smith Peper Milis, Rimited, the ten muni« 
Sipalities now served wore billed with about 1,678 horse-power in 1971, or 
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about 2,640 horse~power ingluding this consumer. In 1922 the total power billed, 
including the individual consumers, was almost 4,099 horse-power. In 1923 the 
billed power will probably increase by 1,800 hor se-power ée more, made up large- 
ly of the load of the Zugene F. Phillips Mlectriaal Works, Limited, at Sroak~ 
ville. his Company, 14 1s understood, commenced to take power about Fovember, 
1922, and the contract contemplates that they will take power up to about 2,500 
horse~pover, with a probable minima of 1,900 or 1,100 horse-power. ‘he normal 
growth of the System will doubtless aagount for severs] nundred horse-power in 
ecdition. 

The Cornwall Palp and Peper Company, which was connected in 19f, ond which 
Waa to have taken from 1.603 €). Nyree~power, went into liquidation, and 
the power taken by this consumer was not insluded in the ficures for the above~ 
mentioned loads. 

the table on the following pace gives in detail the number of consamera 
at the end of the fiseal year 1921 in the pheen served by the Commisaion, the 
approximate horse-power billed to auch place in 1921, the kilowatt-hours sap- 
plied to the System in 1921, and the average horse«power per consumer in 1921. 
The figures are useful fer oomparison with other systems, although they should 
be used with caution. 
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fable of Market Statistics 
Moot AVORERES >, xtlowat-" 2 MiLomtt- 
Consumers ee hours 
Consumer Billed hours 
lation ann to Popu- 1921 1921 per Son- per 
pO icici” "SIAR Satoh ier mM BR SO AO. 
Alexandria 2,275 30S 15.5 96.2 - 0.32 - 
Apple Hi11 $99 abt. 44 ate 6.7 ~ 0.13 - 
Broskville 9,254 2,067 22.5 1,073.9 8,499,200 0,52 1,690 
Chesterville 919 202 22.9 150.9 a 9.76 - 
Lancaster 639 66 19.3 Sel ~ 9.09 pen 
Martintown S00 abt. 46 - 3.4 ~ 0.98 - 
Maxville 72 125 17.3 19.6 - 3.16 as 
Prescott 2,758 617 22.4 216.1 - 9.35 ps 
Williansbarg 269 70 35.9 41.5 ~ O.16 - 
Winohester 1,208 283 21.6 99.9 ~ 0.85 ad 
Ja8.licbertson - - - oe) - ies - 


H.S.Faper Mill cd fo = Sass. sinenlateonennenjmsonsnnniellnasihiveinnicinlniindbaiveatel 
Totals 16,574 Z0eAP2, 659.65 10,793,000 9.49 2,840 
to System 


The average horse-power billed per consumer and per capita, ond the aver~ 
age kilowatt~hours per consumer and per capita are as follows: 
Average Horse-power Billed per Consumer 0.69 


Average Horse~power billed per Cspita 0014 
Average K,%,H, Consumed per Consumer 2,840 
Average Z.W.H. Consumed per Capita §90 


Since the commencement of power supply in 1915 and 1914 up to the ond of 
1918, the actual amount of power used on the System was less then 609 horse} 
power. Since the end of 1918, the crovwth of the load has been remarkably rapid, 
the maximm pesk for 1919 was 1,690 horse-power; for 1920, 2,450 horse-power; 
for 1921, 4,800 horse-power; and for 1922, 4,903 horse-power, ‘The 1922 load 
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does not include the Phillips Company's load st Brockville as the figures ore 
given for the fiscal years ending Yotober Slst, and thet consumer had not then 
taken power. The reason for the sharp inewenae in losd in 1921 is largely due 
to the additional municipnlities served. As alreudy pointed out, the addition 
of the Phillips Company's load for 1923 may add from 1,909 to 2,900 horse- 
power to the total demands, and with the normal growth of service in the dis- 
‘trict the peuk demand for 1923 may possibly be 7,900 horae-power. 

The problem of serving rural customers is diffioalt, the average number 
of consumers per mile of transmission line being mall. The expo rience of 
the Hyiro-!iestric Power Vommission of Ontario up to the present time indicates 
2 aT er por mye on the aversge are obtainable. 

It will be noted from the table of market statistics that the percentage 


that only three or four ¢ 


of consumers to population served at the end of 1921 was about 20.6, 

fhe situation at the present time is that the Ut, Lawrence System has a 
large exeess of available power at ite main Cornwall troneformer station, and 
that there are many places in the district which do not yet receive power from 
the Hydro~Mlestrie Fower Commission. In certain centres the people are appar- 
ently quite satisfied to contime under their present private arrangements, 
and in sase of the places already mentioned it wlll apparently be difficult 
for the St. Lawrence System to obtain these municipalities as partners. 

the question of ultimate use of power on the System, and of th: future 
ultimete source of power supply for the whole of the popalation, is one which 
depends partiy on the relations of the local private companies an¢ the muni~- 
gipalities te the Hydro-Liectric Power Commiesion. from the table of 
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miscellaneous power plants in the St. Lawrence System territory, shown on page 
12, end from the fact that large new power developments are contemplated within 
commercial transmission distance, it is evident that a comparatively large 
Capacity in private power plants could be made available to serve the district 
in competition with the Nydro~liectris Power Commission of Ontario. Yome dis~ 
satisfaction has been privately and publicly expressed with the Hydro-Hlectric 
‘Power Commission of Ontario in the district, ami there is apparently ea wi dee 
spread feeling of sympathy in the district for the contimustion of private 
ownership ani fixed rates. ‘Zhe M. 7, Beach Company, for example, has mde 
sertain definite offers to supply power to certuin places at fixed prices over 
a term of years. If the: tatda Jafaro Yapaciry of this Company bo realized 

it will doubtless be sufficient to supply » large mileage of rural lines and 
serve & large population with power, possibly parsileling the lines of the 
bydre-Kiectric Power Commission im several places. fram the view point of the 
rural consumer the question ef who supplies the power le not nearly so iepert- 
ant as the total cost of the service. Arguments hove been advanced by some of 
the rural inhabitants that the Ontario ticvernment should give the same assist- 
ance to the Beach Company's raral lines as would be done for the rural lines 
Of the Hydro-Lleetric Power Commission, espesially as thie Company ie said to 
be prepared to make antisfastory contrasts at fixed rates for th» rural areana 
contemplated. Jone solution of the problem, for example, so-operntion, should 
be found whereby wmecesasary duplicution of transmission systems may be avoided, 
and at the some time permit these who wish te recsive power from sources not 


now controlled by the Kydro~Llectric Fower Commission to do so under terms 
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satisfactory to the consumer and to the supplying company. The purchase of 
power from the Beach plant at Iroquois by the Uydro-lectric Power Jommiasgion 
might be considered and the taking over and extending of the raral system now 
owned by the Beach Company, paying « fair price for the power supplied from 
the 2each plant and distribating it in the usual way to the rural consumers. 
4n objection te this from the view polat of the Mgdro-Zlectric Power Comiesion 
would probably be that they now have a aubstation near Cornwall of ample cap~ 
asity for the “hole System, and that they have rure) lines under construction, 
or Goutemplated, to serve the whole System. ven with the help of the Provin- 
Gial Government grant of one-half the oapital cost of the primary rarul trans 
miasion lines, the proved of Mesa sustomers satisfactar ily is very 
difficalt of solution and is complicated in this seotion of the Province owing 
to the presence of competitive privately-owned systems. An alternative aclu 
tion might be the purchase of tha Beach interests as a whole. 

The ultimate source of power eupply for the ot. Luwrence System when all 
the available loasl plants will have been used to fil eapacity, or elee dis. 
carded, is undoubtedly trunamitted power either from the Cedars Mapids plant 
or from other large plants contemplated at Carillon, Chate Valls and Sryson 
on the Ottawa Liver, or at the Chelsea and the Yeugan sites on the Gatineau 
River, where lurge amoants of power aggregating several hundred thousand horse 
power can be mde uvailable. ‘The proposed development of the St. Lawrence 
Siver powers would doubtless provide all the power necessary for the St. Law 


rence System for all time to come, but these developments are not likely to be 


cumpleted for many years. 
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If the Ridesn System and the Ottawa System be extended southwards and 
eastwards, and the St. Lawrence System be extended northwarde, it is possible 
that in the future inter-connecting lines may be constructed so that ony of 
thase systems might receive power either from the water powers on the St. 
Lawrence Siver or from the Ottawmm end Catinesn Rivera. 

The present indications are that the sotual total smount of power used 
on the 8t. Lawrence System will not reneh the present capacity of the trans- 
forming atetion near Cornwall for many years to come. 


Capital Costs. 


COPY 


Genorals 


The capital costs of the St. Lawrence System have inoressed rapidly year 
by year as the System has been extended and brought up to date. Up to the end 
of 1921 the total capital costes of the System amounted to aboat ¢954,090, and 
4t is understood that at the end of the fiseal year 1922 the total investment 
is approximately $1,100,000, but the details for 1922 are not yet avallvble. 
Of the 1922 expenditares it is understood that about 446,009 represents money 
spent on rurél lines, ond that sbout $115,900 was spent in extending ond 
strengthening and re-wodelling the tronsmission systea from Cornwall to Jrock 
ville, ond about 100,000 on the extensions %o the Yornwall station end mis- 
seliancous betterments. 


Zhe figures of capital sest« given im the table below and plotted 
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diagremmtically, and shown on the shest of curves on page 24 were obtained 
from the report of Price, Waterhouse & Go. to the Hydro-~Zleotric Inquiry Com- 
mission under date of November 7th, 1922, Hydro-Slectric Inquiry Commission 
file Noe 200-a, for the years from 1917 te 1921 inclusive, while the figures 
for 1912 to 1916 inclusive wore obtained from the Annual Reports of the Hydro- 
Biectric Power domaission.s The table is as follows; 


Toble of Progressive Capital Costs 


As at Year Ending Qetober Silat, 


Capital Aczets 1912 1913 1914 1915 1916 
Transmission Linea & 6,61 #108,791 §147,652 $147,229 
Transformer Stations () 9,727 20,956 29,429 
Rural Lines = = = = 
Totals & 6,624 © 95,666 $116,518 #168 ,607 $176,688 
Gable of Progreasive Oagital Costs {continaed) 
As et Yoar Ending October Slat, 
sath meee 1917 1918 1919 1920 1922 


franmission Lines $167,418  92850,446 $266,541  &865,722 $462,696 
Transformer Stations 33,892 99,716 247 ,625 277,401 378,370 


Totals $201,310 $350,164 $515 ,366 $641,153 GBE4, 194 


It ie understood that considerable capital cost is anticipated for 1923, 
amounting to approximately 076,000 for extensions te misee¢llaneons stations 
end lines, and $60,000 for rural lines. If these extensions be mede the total 


investment in the St. Lawrence System at the and of the fiscal year 1925 will 


PE a 2 ee eee SO 


Fanti wat Yo rena Co ae eae feito oxen coteniont S160 oF ai 


ioelsbihin so ning ieeiente hohaneoetalle 
wand yee sinncababetg it ok ce 5 woaieteal aii he 

witesbeans oc tBsaon Sb lent Nota 
gern ht As attsie vovtustont a adem ae 


witita’ ps 
ma 


a Samat bo et tt setae tome swe bine 


ln 


Ce te eee a ii 148 ei 


re rence wa cer a 


eee 00 \ jaa  seneeeee 


viii waite 


+p vaen — 
piel ‘ted betagiotne 2 dane: Sotigue i cee avast woman 

grant pate waren ae? snaps irsee'Ptm TAY haat gindcalaoanne sateen 

ketod aii) wham 64 ain meets enane AD - arwnds: Deniers mo CUS QOUS Gere oem ban 


tite S80L tee, Denut) vit So. tet wey Br moderne eeeretet ate edt at reoete svat 


$ |.000,000 


900,000 


800,000 


700,000 


600,000 


COSho 


500,000 


400,000 


CAPITAL 


300,000 


200,000 


100,000 


lI9l2 


ISIS 


(24) 


Se 


Approximated from From Price,Waterhouse & Co’s 


cm rprts (HE RC) SPS caeree aga, a 


Pe 


DISTRIB} 


Tose 


Alaa 


i 
a 
By: 
I 
a’ 
ay 
ly 
ie 


dene 


Pi4 591571916 19I7 1918 {[gi9° 1920 Sel is22 
FISCAL YEARS ENDING OCT. 3152. 


0 50000 100000 150000 200000 


VERTICAL SCALE - DOLLARS 


Hypro-ELectric INQUIRY COMMISSION 
W. D.Grecory, CHAIRMAN 


Economics or H.E.P.C. Distripution Systems 
St. LAWRENCE SYSTEM 


PROGRESSIVE CAPITAL COSTS 


Toronto, Feb. IS5th,1923. Made byf(ZChecked byt 


Wa cter J. Francis & ComMPANY 
CONSULTING ENGINEERS 


Watter J. Francis & ComPANY. 


Cory For EncLosure TO Mr. J. Allan Ross. 


(25) 


be approximately one and one-quarter millions of dollars. Judging by the 
recommendation of the Commission in the past, it is probable that it will 
recomend that the Governmont pay one-half the cost of the rarsl primary 
lines, and it is understood thet the above figures take these allowances 
into consideration. 

The espitel ‘empendivuren were mde largely at timea of high prises. The 
main reesiving stotion has been constructed for a capacity several times larger 
than the present loud, and the distances between consuming points on the Sys~ 
tem has resulted in « lorge mileage of lines allt for comparatively small 
present requirements. The total capital sosts are therefore comparatively 
heavy for the — use & pce) Puy systen at present, and until loads 
are considerably heonerhew this will form somewhat of « burden on the maniaipal- 


ities served, especially in the smaller places where the domand is very light. 


Lower Jabs 


The table on the following page, ond the sheet of curves on page 27 
have becn prepared to show the characteristics of the 8t. Lawrence System 


in terme of horse~power. ‘“he figures are ag follows: 
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Table of Horse~power Developed, Consamed, Billed, etc. 

1918 1919 1920 1921 1922 

HP, Purchased 641 1,966 £2,249 3,096 3,736 

HF. Average Consumed by System « ~ 1,309 1,683 2,244 

HP. Billed to Consumer 717.8 «8661, 248.2 2,123.7 2,639.5 3,993 
H.?. Average of Twelve Monthly 

Peaks 638.8 1,020 2,183 $129 3,786 

HeF. Maximus Yearly feak (a) 866.7 1,600 2,460 4,800 4,908 


(ob) 18.5 
(a) from M.F. Beach (bo) from Morrisburg 


It will he noted that there are five classes of horse«power shown on the 
table and in the aingrans( re) my ny explained aa follows: 


Zurchased Bor se-powers 


the figures for pletting the curves showing the purchssed horse-power were 
obtained from the records of the Hydro-Zlectriso Power Commission ani represent 
the mnount purchased from each source of supply in each of the years 19138 to 


1922. 


The average herse-pewer coneumed by the System has been derived from the 
total mumber of kilowatt~hours stated by the Hydro-Klectric Power Commission 
68 being the total supply to the St. Lawrence System for the three years end- 
ing October Slet, 1920, 1921 and 1922, ‘The Grivation was made by dividing 
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the total kilowatt-hours per annum by 8,760, being the mamber of hoars in a 
yeer, und reducing to horse-power by dividing by the factor 9.746. 


Silied Horse-power. 


 ‘@he curve of billed horse-power was plotted from data given in the 
report of Irice, Vaterhoase & Oo., already referred to) amd is the amoant 
sharged to consumers on the Systen. 


Average Bonthly Pens. 


The curve of average fnontfily jerks was obtained by taking the average of 


the twelve monthly maxima peaks for euch year as shown in the resords of the 
Hydro-Zlectrie Power Commission of Ontario, and dividing the sum of the 
monthly peaks by twelve te get a yearly average monthly peak. Bach of these 
averages was then plotted as a single point for the aversge monthly peok of 
each year. 


Yaxioum Yearly Penis. 


Zhe gurve showing the maximam yearly peaks was plotted directly from the 
maximum peak indigated for each year from the sume source as used for the 


derivation of the curve of average monthly peace. 
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ihe table below and the sheet of curves inoluded es yage 30 indicate 
the fractional eapital costs per horse-power purshesed from the year i914 
to 1921 inclusive for different points of delivery, based on the figures 
showing the gapital coats of the System end the horsepower data given above. 
fhe sheet of curves therefore indicates the aapital costs per horse~power 
parchased, with the spaces betwoen adjacent curves indicating tht portion 
of the total delivered oupital cost per horse~power chargeable ageinst each 


of the items of the table, as foliorse 


able of capftar Co) t Pon for se-power Purohosed 


1914 1915 1916 1917 «+1918 1919 1920 1921 


Oe lal 


fransformer Stations $45 $46 @ 64 $68 $164 Hede $125 $122 

Transmission Lines 468 328 320 334 468 249 162 150 

Rurel Lines ~ = Ben = Oe. omraer lem ne. a 
fotals $512 6374 §39% 402 9647 @451 @285 G276 


comet 


a A A AS 


It will be note’ that in the eapitel costs per horse-power nothing is 
shown for senerating strtions os there are Kone On the System, tut the figures 
inolude the oost of the Cornwall receiving stetion with the other trons former 
stations. The apyarently high espital costs per horsepower are due to the 
large cspscity of the min receiving station, the length of the necessary 
transmission lines to serve sil the municipalities in the partnership ana the 


gmall amount of power required at present. 4s the power parchased inoresses, 
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the capital costs per horse-power should f«ll rapidly. | . 
Ig it be desired to obtain the oupitel costs per herse-power installed, 
or in other words based on the oupacity of the main receiving station, the 
total gapital costs for the yeor 1916 to 1921 inclusive my be divided by 
7 approximately 6,900 which wis the aapoaity of the transformers up to that 
time, and by the figure 70,000 for 1922 which ie the present approximate 


installed capacity of the min receiving station. 


The following tavie, (ond np sheet of curves included as pege 52 giving 
the total revemues of the St. Lawrence System have been prepared by using the 
figures given in the report of Price, “aterhouse & Co. already mentioned, for 
the years 1916 to 1921 inclusive. The figures for the revemes from 1914 to 
1917 inclusive were taken from the Annus] Heports of the Rydro-lileatric Power 
Commission, and have been inciuded in the sheet of curves showing the revenues, 


bat wore not tabulated. The figures ere as follows: 


Table of Total Aeremes 


Fisoul Years Snding Uateber Bist, 


1918 1919 1929 1921 
¥rom Nunicipalities $27,744.08 «=69950,043.76 § 78,495.82 Y100,026.85 
Prom Private Companies ~ 3,969.00 22,870.72 32,965.80 
Totals $27,744.05 $54,012.76 $101,569.04 $145,904.16 
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From [Price Waterhouse & Co’s 
report on investigation of accounts 
of St.Lawrence System. 
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The table on page 35 shows the cost of power subdivided under various 
headings for the years 1916 to 1922 inolusive, while the sheet of curves 
included as page 56 shows these figures plotted in graphic form. It will 
be noted thet on the sheet of curves the total costs for the years1914 to 
1917 are indicated for comparison, these figures having been obtained from 
the Anmaal Jeports of the Bydro-Llectric Power Commission. 

The headings under which the various costs have been groaped are as 


follows: 


imi "COPY 


4 separate heading for power purchased has been inoluded for the reason 
that there is no power generated on this System by the Commission, anid the 
power purchased is the largest aingle item of the animal costs of power. ‘The 
figure shown for ench your since 1916 is the total amount of the cherges for 
power purchased from the Cedars Rapids Transmission Company. 


Operating Costs. 


Gperating costs include the weges of transforming and distributing sta- 
tion operators, linemen, attendants and so forth, supplies ond miscellanems 


items usually grouped under this heading. 
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Haintenanoe. 


Under maintenance have been placed all the items for labour and materials 
gharged in the books of the Commission as against the individual portions of 
the System, stations, lines ani distributing stations, and these have been 
grouped together from the individual figures in the Price, “aterhouse & Co. 


report to make one item. 


Under the heading of overhend and general expense are such items as 


salaries of local ofticor{ and o}oped, Yrtating and stationery, stoxes opera- 


tion, taxes, insurance, rents, legal expense, miscellaneous office supplies 
and 80 forth, ali in accordance with the Price, “aterhouse & Co. report. 


fhe figures for interest include all interest charges shown for the 
eapitel invested in the System. The renewal agcount includes o11 items shown 
as chargeable against renewals in the eame report, while the figares for 
sinking fund and for contingencies have been transferred directly from the 
report. 


The figures for the various items are as follows: 
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Zable of Total Anmal Costs of Power 

1918 1919 1920 1921 

Power Purchased $6 860 $15,171 @ 33,711 $ 46,441 

Operating Costs 411 3,601 6,051 3,056 

Maintenance 6,038 8,039 $4211 7,011 

Overheati and General Expense 1,897 4,646 8,473 12,753 

Interest 6,331 14,792 24,528 31,760 

eH GWOLS 6,561 15,672 21 , 687 20,941 

Sinking Sand - - 4,640 10,272 
Cont lagenaies Ee) TOON Le ee ete 

Totals P27 744 985,127 $104 536 $152,993 


Zt will be noted that in 1919 20 and 1921 there ore certain mall 
differences between the ae ORY. the total gosta of power, namely 
losses of ¥1,11¢ in 1919, $3,167 in 1920, ond ¥1,415 in 1921. It 1a under 
stood that the first two itema have been charged to the reserve for contingen- 
cles and that the loss in 1921 wae charged against the various manialpalities 
and included in the cost of power supplied to them. 
In the diseassion of revermes and costs nothing has been allowed as 
revenge from the Cornwall Palp & Paper Company during 1921, mt it is under- 
' @tood that the «etusl costs of supplying electrical euergy te this Company 
won included in the costs of the Jyatem and apportioned to the various muni- 
cipalities. For further discucsion of this see pares 9 and 19 of the report 


of Messrs. ¢rice, Yaterhouse & Oo. above mentianed, 


The table on the following page and the sheet of curves included as page 
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From Price,Waterhouse & Co's 
re (Re p C) report on investigation of accounts 
el cael ILS of StLawrence System 


CONTINGENCIES 


SINKING FUND 


OVERHEAD AND 
GENERAL EXPENSE 
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38 shows the ammal cost figures as percontages of the total coat of power 
per anmum and these are inoluded as a method of compurison with other systems 


or properties. 
Fable of Anmmal Costs Subdivided by Percentages 

i918 1312 19290 1921 
Power Purchased } £57 27.5 3265 54.9 
Operation 1.6 625 4.8 2.3 
Overhead and General “xpense 6.9 8.5 8-1 9.6 
Interest Pwd 26.7 25-5 23.9 
Keserve for Lenewals Ranh 24.6 20.6 15.7 
Sinking Fand ~ 4o4 7.8 
Reserve for Contingenates( (of Yo” son 

Totals | 100% 100% 100% 100% 


The renewal account originally set up for the St. lawrence System was on 
a 4 per cent. sinking fund basis following the usual einking fund method fr 
providing « fund for equipment deteriorating in use. The useful life in years 
of exch portion of the deprecinble capital invested, the replacement cost, and 
the residual or scrap value of the articles at the end of thia time are all 
estimated, and an amount is set aside whitch when compounded at an assumed earn- — 
ing rate will retire the total amount to he provided for at the end of the 
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estimated useful life. it is understood that it is the practice of the Hydro- 
Rleotric Fower Commission to spend sufficient money on mintenence socount 
each yoar go as to keep each ond every portion of the System in a condition to 
operate in accordance with the requirements of economical preduction, which it 
is stated is considered to be about 7! per cent. as good as its original new 
condition. This being wo, it was considered in thie report that the renewal 
ascounts should be studied in connection with and applied to the renewal of 

only 25 per cent. of the eapital concerned. 

The anmal rate of 4 per cent.» was based upon the original ideas of the 
engineers of the Mydro-Kleatric Power Commission, mt in 1920 the bagis was 


hanged te 3 per cont. ang’ vc fio}n 


and mde retroactive to 1914. As at Gotober Slist, 1921, an adjastwent macing 


a « Yore made in eocordance with this change 


@ reduction of $17,799.00 was made in the amounts reserved for renewals which 
had been included in the aost of power from 1914 to 1920. ‘The table on page 
41 and the sheet of curves on page 42 show the original reserve for renewals 
on the 4 per sent. basin and the reserve acoount om the 5 per cent. basis, 
‘togather with the ammal adjustment im the coat of power allowed from 1914 to 
1929 inalusive, Zhe table indicates the reserve for renewals aliowances for 
1921, and shows the total to Gotober Gist, 1921, amounting to 774,195. To 
this figare wea added a vosorve arplisablie to oyaipment transferred from other 
systems amounting to @2,962 and from the total wes deducted 4 sum applicable 
to equiyment transferred to other systems, and for sundry replesemente which, 
with interest, amouited to 92,798, so that the total eredit of the fund at 
October Slat, 1921, amounted to 776,359. In determining the reduction of the 
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reserve agoount from 4 per cent. to 3 per cent., Messrs. Price, Yaterhouse & 
Coe point out that clerical errors were made in the computations by the engine 
eering department of the Hydro-iilectrie Power Commission of Ontarid and they 
indicate that the figures should have been 2.090%. As a result of this arith 
wetical disorepanay it is stated that the engineers of the liydro-Zleotria 
Fower Comission have recomended a further reduction in the snnual renewal 
rate, ana & further retroactive adjustment of the whole reserve fund. This 
would have the effect of bailding up the reserve fund in future at a moehdlower 
rate and of correspondingly reducing the sosts of power. 

fwo questions shoald receive consideration in dealing with these reserves 
for renewals, one is the feopehey dooney’ in the estimeted usefal length of life 
of the various portions of eygaipment which will materially affect the enmal 
allommnces, and the other is the proper rate of interest to be chosen in esti- 
mating the earning power of the invested reserve funds. 

A striot theory of the earning power of the renewal fund vould take into 
eensideration not only the method of investing the fund, for example, whether 
it be used in making extensions and betterments In the System as has actually 
been done, or invested in separate securities and treated like a trust fund, 
but also the mte of annusl interest wiich should be adjusted each yeur in 
accordance with the actual value of the money, ‘The legal limitations of the 
allowable investment of the fund should also be kept in mind im this counection. 

At the present tims the total @preciable eapital is probably about 
$1,999,000, while the reserve fund for renewals to the end of 1921 was about 
$76,000, and something over $100,000 at the end of 1922, assuming that the 
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same rates apply. As @ large portion of the total depreciable capital has 
been invested within the post three or four years, and as the various portions 
of equipment have only been in service for a very brief period it would there~- 
fore appear that the present totsl sccamlations of the fund as applicable to 
25 per cent. of the total depreciable eapital is somewhat lerger than is 
necessary, taking sli the above factors into consideration. The table showing 
the obits of the reserve for renewals at Cotober Sist, 1921, is os follows: 


fable of Analyets of Keserve for Senewals 


Fiscal Reserve on 4% Basis § deserve on 91 Basia ra . 
Tear Bet~ Interest - Total Bet - Interest~ Total Tet - fasereat - “fotal 


1915 (184 A16 YR 16,988 12,512 429 12,741 | 1,285 45 1,350 
1916 1,696 98 1,794 
1917 7,047 679 «97,726 8,285 610 5,795 1,761 170 1,931 
1918 6,031 998 7,819 6,123 742 6,964 1,708 247 1,965 
1919 15,571 1,502 24,872 10,178 976 11,164 5,395 S825 3,716 
1920 5 3 : 5,894 474 5.956 


65,402 5,488 70,088 49,051 4,078 83,129 
ny ; a3 7% Oe 


Totals - - ~ 69,992 6,208 76,196 “ ~ a 


It is a coincidence that the smount of the reduction in the reserve for 
renewal account, $17,709, 12 almost equal to the outstanding accounts for power 
of various muribipalities and private consumers on the System, and also about 
equal ~ the bill owing by the Cornwall Pulp & Paper Company at the times of its 
liquidation. In Mr. Clarkson's report on the accounting of the System os at 
Getober Slst, 1921, corment ie mde on the amount owing by the Cornwall Pulp & 
Paper Company, Limited, which was stated to be about $17,622. Apperentiy no 
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allowance was made for this sum in estimiting the revenues bat the notual 
eosts for supplying the power for this Company are stated to have been charged 
to the various municipalities in 1921. If the costs of supply were equal to 
the smount owing, the practionl] effect of the credit made by the reduction in 
the reserve for renewals aqcount would be to offset the debt of the Cornwell 
Pulp & Paper Company. 

Price, Waterhouse & Go. state that st September 20th, 1922, the various 
municipalities still owed the Jystem on aggregate sum of about §17,203, which 
Was apparently the balance after having made allowance for certain reductions 
in their obligations to the System by crediting them with the above-mentioned 
adjustment of the reserve (Zor Gedeteds.\/ Seo Exhibit ¥, and pages £0 and £1 
of the report of Price, Yaterhouse & Co. dated November 7th, 1922. 


Sinking ¥and. 


fhe study of the finances of the System shows that about 915,197 has been 
set aside as sinking fund to provide for the financial obligations concerning 
the properties, and in addition about 9196 in respect of rural lines. 

At the ond of 1921 less than one-haif the municipalities served by the 
System came within the five-year limit of the provisions of the Power Commis~ 
sion Act, Section 25-B, ond therefore only five of them had commenced to 
contribute to the ainkiny fund. 

Of the sinking fund reserve for the rural lines totalling 9195.11, an 
amount of $190.66 was charged against the manioipslity of Brockville, and 
$4.55 against Chesterville. 
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Ta connection with the sinking fund provision it is interesting to note 
that of the total amount of $15,197 charged up to October Slst, 1921, the sum 
of 4,479.54 has been charged against companies reosiving power. Considera~ 
tion shoald be given to the question of whether such consumers are or are not 
building up an equity in the System, and whether it is proper for them to do 
eo if the Eydro-Llectrie Power Commission is supplying power to them on any 
other basis than gost on the partnership system. 


Up to the end of 19 t yve for contingencies war aboat 
$5,372 made up of hey Fa 3 ad ta per horse-power on the average 
power billed to the municipalities and to private companies, exsepting in 
1920 when the rate was $1.50 per horse-power, together with o prefit of sales 
on misecellancous equipment and interest at 4 per cent. on the balance of the 
account. 

The total amount milt up for the account to Ostoher Slat, 1921, was 
originsliy ¢7,675, from which has been deducted the loss on power sold to 
companies in 1919 and 1920, adjustments of losses dae to reduction in renewal 
rates in 1921, ami expenses covering contingencies met with, the whole amount- 
ing to $4,303, leaving a net balance of 43,372, 

In view of occurrences such as the financial situation of the Cornwall 
Pulp & Paper Company and the large amount of gapital invested 1t would appear 
that the reserve for contingencies is somewhat too email. Having in mind the 


heavy losses which mixht be ocezsioned through catastrophe as well as possible 
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baddebts such as have already occurred, it is felt thet the total amount at 

the credit of this fund shuald be sugmented by inoreasing the allowances for 

contingencies, and when a reserve of say $12,909 or $165,900 will have been 

built up the rates oan be readjusted to suit the conditions found after sev- 
| eral further years of experience. 


4 


The records show that the System as a whole has been billed with the cost 
of power in accordance with the book-keeping methods of the Hydro-Eleotric 
Fower Commission since 19295 anf Yopenhe are now no defigite or surpluses 
for the System us & whole. This does not teke inte aceount the loesal distri-~ 
bation in the various municipalities, which is done by the municipality itself 
or by a separate comission in such sunbipality, and where the profits or 
iosses are not incladed in the scooants of the Hydro-iilectrie Forer Commi gaion 
for the St. Lawrence System. 


In order to redace the total costs of operation to a basis where these 
would be comparable with other systems a set of disgrame has been prepared to 
show the ecate of harse-power per annum for different bases of horse-pover, 
and have alse been analyzed to show the total annus] costs subdivided inte 
fractional amounts chargeable against each kind of expense, based on the 
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horse-power purchased per annun. 

The table on poge 47 and the sheet of curves on page 49 show tho details 
of the total cost per hor se~power per amum on different bases. ‘he figures 
from which the curves were plotted are the figures given of total sosts, on 
page 55, divided by the figures for the various classes of horse-power already 
given on page 26. It will be noted from the tables on pages 31 and SO that 
the total revenues per annam do not quite balance with the tetal ooste fer 
the reasona already disoussed, as the adjustment fiyares later made in the 
accounting are not included herein, but the figures agree so slosely that no 
curves of revemes per horse-power per annum have been plotted. 

The table on page 47 (ena Gx) frdet\or gurves on page 60 showing the sab~ 
divided costs per anmum per horse~power purchased, indieste the sabdivision of 
the total annusl costs as between power purchased, operating, maintenance, 
overhead and genernl expense, interest, renewals, sinking fund and sont ingen- 
sies, divided by the total amount of horse~power parahased each year for the 
St. lawrence System. 

fhe table on page 4Y hag been prepared to show the subdivided costs per 
avernge horse-power taken by the System, in other words they represent the 
sost per horse-power on a bagis of 100 per cent. losd factor. As the figures 
are available for the years 1920 ani 1921 only, no curves have been plotted 
for thom. 

If further auilyses ave desired, similar tables and curves might be pre- 
pared on the basis of the horse~power billed to the consamers and for peak 


horse~power, but these hove not been plotted for the present report. The 
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tables are as foliows: 
fable of Total Coats per Korse-power per Annam 

1918 1919 1920 1921 

HY, Taken by System, Average - ~ 89.4 80.45 
He, Averuge of fwolve Monthly Peaks + 64.04 48.85 &226S 
HY. Maximum Yearly Feuk ~ 34.46 42,67 27.70 

fable of Subdivided Costs per Horse-power Purchased 

C O PP Iyis 1919 1920 1921 

Power Furchased $i2015 $14.23 914.98 $15.90 
Maintenance 9.39 2.85 1.81 2.27 
Overhead and General Expense 3.61 4.86 3.77 4.12 
Interest 12.62 13.41 10.92 10.25 | 
Senewals 12.62 12.71 9.67 e776 
Sinking Fund ae - 2.06 3.38 
Contingencies Ty: | ae  ) Ty? | 
Totals ! $51.29 $61.71 $46.48 $42.95 


Table of Subdivided Costs per Average Vorse-~power 


1920 1921 1922 

Power Purchased $25.94 $28.10 - 
Operating Costs 3.83 1.84 ~ 
Kaintenanse 2.63 4.25 ~ 
Cverhead and General Expense 6.52 7.72 ~ 
Interest 18.86 19.21 - 
ienewals 16.86 12.87 ~ 
Sinking Pand 3.57 6.27 “s 
Sout ingencies ee * Fone, ©. Ree 

Totals $80.41 $80.45 - 
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The engineers of the Mydro-~Zlectric Power Commission of Ontario state 
that prior to 1920 there is no reliable record of the number of kilowatt- 
hours mipplied to the St. lawrenge Syatem, and that since that time they are 
only able to supply the total killowatt~hoars supplied ot the mein reeeiving 
point. The number of kilowatt-hours was 8,476,500 for the fleesl war ending 
Cetober Sist, 1920, and 10,793,000 in 1921, and 14,662,500 in 1922. 

The tables on page 61 and the sheet of curves inoluded as page 62 show 
the kilowatt~hours supplied for different purposes in five of the munioipal~ 
ities supplied by the 5t, a 4 for the year 1921, and also show 
the Kllowatt—hours teri classes of service averaged for the 
whole of the 5t. Lawrence System from 1915 to 1922 inelusive. ‘the figures 
indicate the difficulty of comparing one place with another, ae will be seen 
by the wide variation in the details given for various places. 

Included in the sheet of curves on page 52 is also a curve showing the 
growth in the miumber of eongumers, and & gurve showing the total cost of 
energy in sents per kilowatt-hour. As revenues ond costs are nearly identical 
mo attempt has been made to plot the revenues per kilewatt-hour. ‘The costs 
per kilowatt~hour for the years 1920, 1921 and 1922 only are shown, ‘These 
were aboat 1.23 gents per kilowstt~hoar in 1920 and 1921, and slightly leas 
iu 1922, 
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Table of Power Cousumption by Nonicipslities 


I LLL LT LE LONI ONL ELLE LE SALA LOLOL TALE Ne CE te tee a eet alelatiaeeel tiene taitaadiniintily 


Calendar Year 1921 


KeWeHe por ior 
Place Woke oe 
Domestio Consumer —_ 1 if re en »y POF Fower Consumer 

Brookville 243 1,140 18 
Fresoott ‘ 262 676 15 
Chesterville 318 1,025* 61 
Williemaburge 142 b44* 9 
Winchester S82 699 12.6 


* 1929 figures 
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fable of Xilowatt-hour Consumption - Various Classes 


ce rte eae 


i91a 1919 EBS" EG2, «ages 


K.U.8. por Domestia Light 209 253 265 - 
K.W.oH. per Comercial Light “ramen 725 770 930 952 - 
fotal K.W.H. per Consumer = 2,700 £2,969 2,840 3,600 


(using total kilowtt-hours supplied by fiseal years) 


Summeyry 


& summary of a muuber of the more salient points which have been studied 
and disouased in the foregoing report may be of advantage in scontimaing the 
oonsideration of the economies of the St. Lawrence System. They are as follows: 


(1) The gapital costs of the St. Lawrence Systen contain nothing for 
generating plonts, nothing for intangible values and nothing for individual 
properties. Zhe capital costa per horsepower based on the plant load on 
the system are comparatively high when 1% is considered that only troens- 
forming und distributing stations and tranemission lines are ineluded 
in the capital costs and that the plant load is comparatively small while 
the system oxtends over a large area. As the load incresses the capital 
costs por horse-power will decrease, and by the time the present system is 
fully loaded the capital costs per horsepower should be very much smeller 
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than at present. 


In considering extensions for the St. Lawrence System, consideration 
should be given to the question of utilising legal sources of power ond 
direot routes of transmission lines from these sources where such are 
available. ‘The proposals of the Seach Company are an example of the possi- 
bilities in this connection, 


In the construction of the St. Lawrence fyatem same disappointments 
have been evident owing to the difference between sotual amounts of 
power taken aud the satual cost of powor billed as compared with the 
estimated prices given before construction. Some method of closer co- 
operst ion between the Hydro-Eleotria Power Commission and the Muntatpale 
—— soucermed shoali be devised to avoid misunderstandings in the 

Lures 


Capital costs projected for 1922 and 1923 smeunting to «bout 9409 009 
would make the total investment in the Jt. lawrenee Systen approximately | 
¥1,250,000 at Ogteber 1983, The subdivision of this ancant for extensions 
fe about 100,009 in gonns Pye hth the Cornwall station, ¢200,000 for 
tranmmission lines, dnd wboyt wid hae for raral lines. Uhe nesessity for 
these expenses should “te te ined, having in mind the possibility of 
paralleling of lines by competitive companies, remembering that the 
objective is to serve the population ef the distriet to beat advantage. 


y 


te facilitate future economic studies and to aselat in operating 
efficienay it would be well to keep scourste reeerds of kilomtt~-hours 
uged at enh principe] oonsoming point on the System. 


The marxet for power ia divided in the district as between the 
tydre-Slestrie Fowor Commission and ether interests, The total population 
served at the present time in only aboat one-quarter thot of the district. 
The percentage of gonmmers to population mow served is about 29 per cont., 
which oanpares fairly well with similer ratios in other districts. The 
use of eleotrisity por ordinary consumer ia apparently less in this 
district then in many others. The resent growth in load indicstes that 
the demands are crowing ami it is lixely that a considerable increase will 
take pluce in the power demand of the distriet. The ultimate demand of 
the whole System oan probebly be alvayswell aovered by transmitted power 
either from the 3+. Lawrence Liver or the Ottawa Aiver or the Satiness 
Hiver.s 

Some method of sutistiotorlly utilising the available isdividual 
power plants in the district might be considered where these are not ree 
qaired for private ase or by wuniaipalities not now served by the Lydroe 
Bleoctric Yower Comaission. 


The reserve for renewale should be carefally considered in its 
relation to the recentiy revised estimated usefal life for various 
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portions of the property, and also adjusted to allow for the actual cost 
of money year by year. 


The question of sinking fand should be considered in relation to the 
sums charged aguinst private companies wiiah would be thus theoretloally 
wullding up an equity in the St. Lawrence System. Where such companies 
are not partners, it is likely thet no such sinking fund charge should be 
made as such. 


The reserve for contingencies might with advantage be inereased te 
provide for catastrophe, bad debts, and so forth, on a somewhat more 
generous scule than haa been dome in the past. 


The operating reaords indisate that the System as a whole is being 
operated so as to supply power at cost, there beine practically no differ~ 
ence between total earnings and total costs as shown by the auditor's 
reports. a 


Considerstion might be given to the question of adjusting rates in 
some of the smaller ipalitdes,y gspecially under competitive condi~ 
tions, with a view Conga © tte coste as between rural and mmicipal 
consumers where these f arable amount and service, for exemple 
at Chesterville, “inchester and similar places. 


Consulting Engineer. 
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